In order to obtain eco-toxicity effect of oxytetracycline wastewater on Zebrafish and provide theory basis for oxytetracycline wastewater pollution monitoring indicators in environment, the effect of oxytetracycline wastewater toward Zebrafish were studied with indoor exposure method. In this study, Zebrafish was chosen as test animal and exposed to different volume fraction of 20 %, 40 %, 60 % and 80 % of oxytetracycline wastewater for 15 days. The effect of oxytetracycline wastewater on the MDA contents and SOD activities in Zebrafish muscle tissue were assayed during 15 days. According to the experimental data, the MDA contents and SOD activities in Zebrafish muscle tissue had changed significantly during the period of exposure. The experimental results show that SOD activity and MDA contents showed "Λ" type change during the period of exposure. Different percentage of oxytetracycline wastewater had a great effect on SOD activity and MDA content in Zebrafish muscle tissue. The activity of SOD in Zebrafish muscle was significantly inhibited from 3 to 9 days (0.01<P<0.05). On the 12th day, it was highly induced (P<0.01). 20 % and 40 % exposure groups reached the maximum of the experimental period (194.05 U·mgprot -1 , 186.37 U·mgprot -1 , respectively). On the 15th day, there was no significant difference in SOD activity between each exposure group and control group (P>0.05). On the third day, the MDA content in the 20 % exposure groups were inhibited (0.01<P<0.05). On the 6th day, there was no significant difference in the MDA contents between the exposed groups and the control groups (P>0.05). The content of MDA in each exposed group was mostly induced (0.01<P <0.05) from 3 to 9 days. On the 15th day, each exposure group was highly induced (P<0.01). 40 % and 80 % groups reached to the maximum (4.42 nmol·mgprot -1 , 5.41 nmol·mgprot -1 , respectively). According to the experimental data, the MDA contents and SOD activities in Zebrafish muscle tissue had changed significantly and caused the oxidative damage.
Introduction
In recent years, antibiotic production continues to rise in our country. In 2013, antibiotics outputs and exports in our country reached 121.2 thousand tons/year and 34.3 thousand tons/year, respectively. Antibiotics is the largest varieties of export crude drugs in our country [1] . It is found that an increasing number of drinking water, surface water, groundwater and soil, sludge, river sediment and faeces can be detected different levels of antibiotics. Its concentration level is ng·L -1 or μg·L -1 in environment [2] . Oxytetracycline (OTC) belongs to the antimicrobial agents of tetracycline class which is mainly used for the treatment of human and veterinary drugs. In the EU countries, its dosage is more than 2500 tons/year, of which is the most widely used terramycin [3] . High concentration of organic matter, composition complex, and poor biodegradability are main characteristics of oxytetracycline wastewater. In recent years, many scholars have studied some toxicological effect of oxytetracycline. Qu Mengmeng et al. studied the acute toxicity of oxytetracycline to Zebrafish and the effects of oxytetracycline on the DNA damage of carp kidney cells. The results show that the oxytetracycline 96-h LC50 of Zebrafish is 1,341.764 mg·L -1 . DNA damage of carp renal cell could result from the oxytetracycline [4] [5] [6] .
Aquatic organisms are exposed to a wide variety of environmental contaminants to assess the possible biological impacts. Fish have been extensively used as toxicity test organisms. Zebrafish is a small tropical fish, cyprinidae, Danio. Zebrafish have becomed model organism which recommended by the international organization for standardization, because they are sensitive to the change of environment. Besides, it has been widely used in the areas such as gene embryos [6] [7] [8] . Oxytetracycline wastewater used in this experiment comes from a terramycin production workshop. This experiment regards Zebrafish as the research object. By discussing effect of oxytetracycline wastewater on the MDA contents and SOD activities in zebrafish muscle tissue, test provide scientific basis for ecological risk assessment of oxytetracycline wastewater.
Materials and Methods

Experimental Material
Experimental Equipment and Instrument
Pipette (Pipet-Lite; TopPette Pipettor); glass homogenizer; hypothermia refrigerator (BBC-226STV); UV-visible light spectrophotometer (UV-2550); High purity water distiller (SYZ-A); analytical balance (EL204) ; water bath kettle (DK-S26) ; microplate reader (SpectraMax190) ; high speed centrifuge (TG16-WS) ; aeration pump; dissolved oxygen meter (JPBJ-608); whirlpool mixer (XW-80A) ; hydrotimeter (YD300).
The kit of coomassie brilliant blue (CBB), MDA and SOD were purchased from a biological engineering research institute.
Test Organisms
Zebrafish were obtained from aquafarm in Shijiazhuang. In this experiment, mean length of fish used was 25±3 mm. Mean weight of fish used in this experiment was 0.20±0.05 g. Before entering the laboratory, disinfection treatment employ 5 % salt water, and then domesticate a week in 48h of aeration tap water. Feeding was halted 24h prior to testing. Healthy individuals of fish with similar size and weight were employed for test.
Experimental Method
Subacute experimental set up five experimental groups (0, 20 %, 40 %, 60 %, and 80 %, respectively). Experiments effect of different concentration oxytetracycline wastewater on the MDA contents and SOD activities in Zebrafish muscle tissue at different periods. Each group set up three parallels, each group randomly put in 25 fish. The subacute toxicity experiments lasted 15d. Continuous aeration used aeration device during the experiment. The experiment uses the static displacement method and changes the water every day. Besides, experiment assay on 3, 6, 9, 12, and 15d.
Assay Method
Zebrafish was dissected. 0.18g muscle tissue was obtained and rinsed in physiological saline. Muscle tissue was blotted with water and weighed. Samples was added to the mass ratio of 1:9 saline and grinded in the ice-water bath for 6-8min. 10 % of the tissue samples were removed for experimentation and centrifugated for 10 minutes at speed of 3000 r·min -1 to get supernatant for future determination. The supernatant was collected for the experiment. Activities of Superoxide Dismutase (SOD) and Malondialdehyde (MDA) content in samples were estimated by the method of SOD and MDA kit.
Statistical Analysis
All statistical analyses were expressed as mean ± standard deviation (SD). One-way Anova of all data were checked using SPSS 17.0. Significant difference analysis uses the method of least significant difference (LSD). It analyzes the data in the groups on the same day. P value of <0.05 was considered statistically different, 0.01<P<0.05 statistically significantly different, and p<0.01 statistically very significantly different.
Results and Discussion
Effect of Oxytetracycline Wastewater on the SOD Activities in Zebrafish Muscle Tissue
Effect of oxytetracycline wastewater on the SOD activities in Zebrafish muscle tissue was shown in table 1. The same day all the data are compared with control group, *p <0.05, ** p<0.01.
As shown in table 1, only 60 % exposed groups had significant induction of SOD activity in the muscle of Zebrafish on the 6th day (0.01<P<0.05) and other exposure groups were subjected to different degrees of inhibition at the exposure period (3~9d). On the third day, the activity of SOD in the four exposed groups was inhibited (0.01<P<0.05). In 20 % and 40 % exposure groups, SOD activity reached the minimum during the experiment (40.95 U·mgprot , respectively). The activity of SOD in other exposed groups was also lower than that in the control group. On the 6th day, the inhibitory level was alleviated and the activity of SOD was increased compared with that of 3rd. Compared with the control group, the activity of SOD was not significant. At the 9th day, 60 % exposed groups were significantly inhibited (0.01<P<0.05), and the other three exposed groups were very sig-nificantly inhibited (P <0.01). On the 12th day, SOD activity of 20 % and 40 % exposure groups suddenly increased to reach the maximum of the entire experiment (194.05 U·mgprot -1 , 186.37 U·mgprot -1 , respectively), compared with the control groups reached a very significant difference (P<0.01); there was no significant difference between the 60 % exposure groups and the control groups; 80 % exposure groups were significantly inhibited (P<0.01). At the 15th day, there was no significant difference between the exposed groups and the control groups except the 60 % exposure groups (0.01<P<0.05).
On the whole, compared different oxytetracycline wastewater exposure groups with the control groups, SOD activity showed a trend "Λ" type. Ultimately, there was no significant difference in SOD activity between the exposed groups and the control groups. The body is in equilibrium, and the SOD activity of different exposure groups fluctuates up and down during exposure. This phenomenon can be considered as the body's self-defense response to defend foreign substances [9] . In the early stage of the experiment on 3rd to 9rd days, too much superoxide anion radical (O 2-·) consumed a large amount of SOD in order to maintain the balance of the antioxidant defense system, so that all exposure groups (except for the 6th day) showed different degrees of inhibition of SOD. When fish exposed to 3rd, SOD activity in the four concentrations was lower than that in the control groups. This may be due to exposure to exogenous contaminant stress at the initial stage. The body produces oxygen free radicals to make the body's own enzyme material consumption. It may also be caused by excessive free radicals antioxidase direct damage. In the late (12-15d), Zebrafish adapt oxytetracycline wastewater environment, O 2- · not being increased, no longer consume a lot of SOD, that SOD activity increased, reaching a maximum value during the experiment, the final balance of the body is oxidized, SOD activity increased, reaching the maximum value during the experiment, the final body in the oxidation balance, SOD activity at normal levels [10] [11] .
Effect of Oxytetracycline Wastewater on the MDA Contents in Zebrafish Muscle Tissue
Effect of oxytetracycline wastewater on the MDA contents in Zebrafish muscle tissue was shown in table 2. Table 2 show, in the initial exposure on 3rd, the experimental exposure groups compared with the control groups MDA content, has declined, subject to different degrees of inhibition, MDA levels down to the minimum duration of the experiment. There was no significant difference in MDA content between the exposed groups and the control groups at the 6th day (P>0.05). The content of MDA in 20 % and 60 % exposed groups were higher than that in control groups. The content of MDA in each exposed group increased from 9 to 15 days compared with the control groups. And there was significant difference (P<0.01). At the 9th day, the 20 % ex-posed groups suddenly reached the maximum value during the experiment (5.27nmol·mgprot -1 ) and the maximum amount of MDA content that day. Compared with the control group, the content of MDA in other exposed groups was also different. At the 12th day, the content of MDA in 20 %, 40 % and 80 % exposed groups decreased, while the 60 % exposure groups increased compared with the 9th day. The 60 % exposure groups reached the experimental maximum (5.49 nmol·mgprot During the exposure period, each exposure group showed "Λ" type change in different time periods, and MDA significantly reflected the severity of the free radical attack. In the middle of the experiment (3-6d), MDA content was inhibited in different degrees. There was no significant difference between the exposure groups and the control groups at 6 days. SOD enzymes also play a role in scavenging oxygen free radicals. The increase of MDA content in fish resulted in lipid peroxidation. But with the extension of time, the phenomenon of peroxide has been lifted, it may be because the SOD enzyme in the body play a great role. On the 9th~15th day, the MDA content in each exposed group was mostly induced. At the 9th day, the maximal population (5.27 nmol·mgprot -1 ) appeared in the 20 % exposure groups. This shows that oxytetracycline wastewater has entered the Zebrafish muscle tissue, the fish's antioxidant tissue is undergoing a series of changes, which may be due to the body to produce a large number of reactive oxygen free radicals, making the degree of lipid peroxidation significantly rise [13] . On the 12th day, the 60 % exposure groups reached the maximum. Feng Tao et al. studied the effects of benzo (a) pyrene on antioxidant defense system in the liver of large bombarded fish. It was also found that exposure time and concentration had significant effects on MDA concentration [14] . On the 15th day, it was significantly different from the control groups (P<0.01). This indicates that the antioxidant system in the fish has suffered a greater degree of damage, making oxygen free radicals increased, combined with unsaturated fatty acids caused by lipid peroxidation process, MDA content increased but not digestion, and ultimately lead to serious membrane system damage. From the experimental results, the body's antioxidant defense system was a certain degree of damage.
Conclusion
Through the subacute toxicity test, this paper study effect of the different volume percent oxytetracycline wastewater on the MDA contents and SOD activities in Zebrafish muscle tissue. The conclusion is that SOD activity and MDA contents showed "Λ" type change during the period of exposure. Different percentage of oxytetracycline wastewater had a great effect on SOD activity and MDA content in Zebrafish muscle tissue. The activity of SOD in Zebrafish muscle was significantly inhibited from 3 to 9 days (0.01<P<0.05). On the 12th day, it was highly induced (P<0.01). 20 % and 40 % exposure groups reached the maximum of the experimental period (194.05 U·mgprot -1 , 186.37 U·mgprot -1 , respectively). On the 15th day, there was no significant difference between each exposure group and control group (P>0.05). On the third day, the MDA content in the 20 % exposed groups were inhibited (0.01<P<0.05). On the 6th day, there was no significant difference in the MDA contents between the exposed groups and the control groups (P>0.05). The content of MDA in each exposed group was mostly induced (0.01 <P <0.05) from 3 to 9 days. On the 15th day, each exposure group was highly induced (P<0.01). 40 % and 80 % groups reached to the maximum (4.42 nmol·mgprot -1 , 5.41 nmol·mgprot -1 , respectively). According to the experimental data, the MDA contents and SOD activities in Zebrafish muscle tissue had changed significantly and caused the oxidative damage.
